Ammonia-induced alterations in glutamate and muscimol binding to cerebellar synaptic membranes.
Binding of glutamate and muscimol (an agonist for GABAA receptors) to their respective receptors has been studied in the cerebellum of normal and hyperammonemic rats. There was a decrease in both high- and low-affinity binding of glutamate in the cerebellum during hyperammonemia. Kinetic studies revealed that the decrease is due to a reduction in the number of binding sites, but not due to changes in the binding affinities. Further studies also revealed that the decrease was only in the N-methyl-D-aspartate (NMDA)-specific binding sites without any alterations in the binding to non-NMDA sites represented by kianic acid (KA)- and quisqualic acid (QQ)-sensitive receptor sites. These effects were also mimicked when the membrane preparations from the cerebellum of normal animals were incubated with ammonium acetate. Enhancement of muscimol binding was observed in animals injected with ammonium acetate. It is concluded that hyperammonemic states, even in the presence of a functional liver, are capable of altering amino acid neurotransmission and this might play an important role in cerebral dysfunction under these conditions.